Regulation of Apoptosis and Radiation Sensitization in Lung Cancer Cells via the Sirt1/NF-κB/Smac Pathway.
SirT1, a conserved NAD+-dependent deacetylase, has been implicated in modulating cell survival and stress responses, and it appears to play an important role in tumorigenesis and cancer resistance to chemoradiotherapy. The mechanism of SirT1 in cancer chemoradiotherapy remains to be further elucidated, which could provide potential targets for cancer therapy. We performed colony formation, immunofluorescence microscopy, flow cytometry, RNA interference, and western blotting assays to determine whether SirT1 regulates radiation sensitization and which mechanisms and/or pathways it takes in lung cancer cell lines A549 and H460. Initially, the expression of SirT1 was found to be negatively correlated with radiosensitivity in lung cancer cell lines A549 and H460. RNA interference with siSirT1 against SirT1 specifically reduced SirT1 expression and induced radiosensitivity both in A549 and H460 cell lines. In contrast, the radiosensitivity was significantly reduced once SirT1 was activated by resveratrol. Immunofluorescence assay and apoptosis analysis indicated that the effect of SirT1 on the radiosensitivity observed in the A549 and H460 cell lines was mainly achieved by regulating DNA damage repair and apoptosis processes. Furthermore, the expression of SirT1 negatively modulated the expression of apoptosis-related protein NF-κB and its downstream regulator of Smac. Our results indicate that SirT1 regulates apoptosis and radiation sensitization in lung cancer cell lines A549 and H460 via the SirT1/NF-κB/Smac pathway.